Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.045; wR factor = 0.128; data-to-parameter ratio = 13.8.
Refinement R[F 2 > 2(F 2 )] = 0.045 wR(F 2 ) = 0.128 S = 1.02 4211 reflections 305 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.41 e Å À3 Á min = À0.50 e Å À3 Table 1 Hydrogen-bond geometry (Å , ) . 
Comment
The title compound, C 22 H 26 N 4 O 4 S 2 , was characterized by 1 H and 13 C NMR, solid-state IR and X-ray crystallographic techniques. The X-ray structure determination reveals that the compound crystallizes in the triclinic space group P1 with one molecule in the asymmetric unit. The molecular geometry is illustrated in Fig. 1 et al., 2003) . The carbonyl group forms an intramolecular hydrogen bonds with the N2-H2 and the N3-H3 groups, which forms two six-membered rings (C8/N1/C7/O1/H2/N2 and C15/N4/C16/O4/H3/N3) structure ( Fig. 2) ; H2···O1 and the H3···O4 separations are respectively 1.99 (3) Å and 2.01 (3) Å. There is an intermolecular hydrogen bonding between N4-H4 and the O atom of the ethoxy group of a symmetry-related molecule, the H4···O2 (-x + 2, -y, -z + 1) separation being 2.48 (3) Å ( Table 1 ). The structure of the title compound is related to other thiourea derivatives (e.g. Ding et al., 2008; Du & Du, 2008) .
Experimental
Benzoyl chloride (7.10 g, 50 mmol) was reacted with potassium thiocyanate (4.86 g, 50 mmol) in CH 3 OCH 3 (50 ml) solution, to give the corresponding benzoyl isothiocyanate after one hour under refluxing. After cooling to room temperature, a solution of 2-(2-(2-aminoethoxy)ethoxy)ethanamine (3.70 g, 25 mmol) in CH 3 OCH 3 (20 ml) was added dropwise to benzoyl isothiocyanate. After three hours under stirring, 200 ml of HCl 1 M was added. A yellow oil was isolated and treated with diethyl ether to give the title compound which is washed with diethyl ether twice. Yield: 55.9%. m.p. 415-419 K. Anal.
Calc. for C 22 H 26 N 4 O 4 S 2 : C 55.68, H 5.52, N 11.81%. Found: C 55.70, H 5.45, N 11.65%. Selected IR data (cm -1 , KBr pellet): 3424, 3218 (ν NH), 1667 (ν C?O), 1160 (ν C?S). 1 H-NMR (200 MHz, DMSO-d 6 , δ, p.p.m.): 3.45 (t, 4H, N-CH 2 ); 3.63 (s, 4H, O-CH 2 ); 3.70 (t, 4H, O-CH 2 ); 7.21-7.92 (m, 10H, C 6 H 5 ); 11.01 (s, 2H, NH); 11.41 (s, 2H, NH). 13 C-NMR (50 MHz, DMSO-d 6 , δ, p.p.m.): 45.21 (N-CH 2 ); 68.09 (O-CH 2 ); 70.12 (O-CH 2 ); 133.31-127.62 (C 6 H 5 ); 1168.60 (C?O); 180.81 (C?S). A CH 3 Cl solution of the title compound was mixed with ethanol (1/1). After several days, colorless block-shaped single crystals suitable for X-ray crystallographic analysis were obtained.
Refinement
H atoms of NH groups were located in a difference map and refined freely. Others H atoms were placed geometrically and refined with a riding model. U iso (H) for H was calculated as 1.2 U eq of the carrier atom. 
